Lipids and the endothelium.
The normal endothelium is characterised by the production of a number of molecules which affect the contractile state of adjacent myocytes and the behavior of formed elements within the blood stream, and by the absence of cell surface adhesion molecules. In addition, endothelial cells are important modulators of coagulation and fibrinolysis. Whilst effects of lipids have been documented on many of these endothelial processes, there is particularly strong evidence for effects on the vasodilatation mediated by endothelium derived nitric oxide and on the interaction between leukocytes and the endothelial surface. Both LDL cholesterol and triglyceride rich lipoproteins impair endothelium dependent vasodilatation. The effects of LDL cholesterol are primarily evident for lipoprotein particles that have been oxidised with evidence for effects of specific constituents of oxidised LDL, such as lysophosphatidylcholine (LPC). LDL effects have been demonstrated at numerous sites of the nitric oxide signaling pathway including receptor-G protein coupling, nitric oxide synthase and NO bioactivity, with evidence for enhanced superoxide formation and the consequent production of the less potent dilator peroxynitrite. The effects of lipids on endothelium dependent vasodilatation can be reversed not only by reducing the level of elevated lipids levels but also by provision of the NOS substrate, L-arginine and by the provision of antioxidants, although the mechanism for these effects are not fully elucidated. The adhesion of leukocytes to the endothelial surface is stimulated by low density and triglyceride rich lipoproteins. As with endothelium dependent vasodilatation, the effects of LDL cholesterol are primarily evident for low-density lipoprotein particles that have been oxidised, and many of the effects of oxidised LDL can be mimicked by LPC. HDL can overcome pro-adhesive effects of oxidised LDL. The effects of LDL on leukocyte adhesion are secondary to the expression of adhesion molecules on the luminal surfaces of endothelial cells. In addition to the likely deleterious effects of lipids on endothelium-mediated vasodilatation and leukocyte-endothelial cell interaction, lipids have been shown to affect a number of other endothelial processes and function. Thus, oxidised LDL affects endothelial ET1 and PGI2 release. Although effects have been shown on endothelial cell growth and apoptosis and on endothelial processes related to thrombosis and fibrinolysis, these effects have been less extensively studied than endothelial dependent vasodilatation and leukocyte-endothelial cell interaction. Many of the effects of elevated or modified low density and TG rich lipoproteins on endothelial cells and endothelial cell processes could be expected to contribute to the development of atherosclerosis and therefore, to the association between lipids and atherosclerotic, particularly coronary, vascular disease. However, the extent to which "endothelial dysfunction" accounts for the known relationships between serum lipid concentrations and CHD is yet to be established.